This research examined the relationships among body attributes (i.e., body fat percent and bench press performance) and psychological esteem (i.e., perceived athletic competence, body image, and general self-esteem) in high school football players. Structural equation modeling was used to model the relationships among the constructs. Body fat was negatively related to athletic competence and body image, which in turn were positively related to general selfesteem. The role of bench press performance in predicting psychological esteem was inconsistent, however, suggesting that leanness may be more important than body strength for adolescent psychological esteem among high school football players.
such as eating disorders (Mishkind, Rodin, Silberstein, & Striegel-Moore, 1986) and the use of anabolic androgenic steroids (Goldberg, Elliot, Clarke, et al., 1996a; 1996b; Schwerin, Corcoran, Fisher, et al., 1996) .
Body esteem is one of several constructs contained in the more general construct of body image (Thompson, Heinberg, Altabe, & Tantleff-Dunn, 1999) . Body esteem itself is multidimensional. Mendelson and colleagues (Mendelson, Mendelson, & Andrews, 2000; Mendelson, Mendelson, & White, 2001; Mendelson et al., 1996) have found three dimensions of body esteem: (a) appearance; (b) weight; and (c) attribution (ratings of the evaluation of others). Body esteem related to appearance was the only scale consistently associated with self-esteem in a large sample of persons 12-25 years of age (Mendelson et al., 2001) . Similarly, Harter (1990) reported that perceived physical appearance was associated with global self-esteem across the life span. Franzoi and Shields (1984) also found three factors of body esteem among males: (a) physical attractiveness; (b) upper body strength; and (c) physical condition. Physical attractiveness refers to the degree to which a person judges himself to be good-looking based on facial features and aspects of his physique. Upper body strength involves rating one's upper body and features that can be changed through exercise-physical attributes that are culturally associated with vigor and power. Finally, physical condition reflects feelings about one's stamina, strength, and agility. The upper-body-strength factor discriminated between male weightlifters and non-weightlifters (Franzoi & Shields, 1984) and was related to amount of weightlifting and muscle activity (Franzoi & Herzog, 1986) . The physical condition subscale was positively correlated with amount of aerobic exercise, feelings of body competence, and ability to perform physical activities (Franzoi & Herzog) . All three body-esteem subscales were positively related to self-esteem (Franzoi & Herzog, 1986; Franzoi & Shields, 1984) . The same factor structure has also been found among boys in early adolescence (Cecil & Stanley, 1997) .
Another subdomain of physical self-concept that may be related to selfesteem is athletic competence (Ebbeck & Stuart, 1993; Harter, 1996; Sonstroem, Harlow, & Josephs, 1994; Weiss & Ebbeck, 1996) . Although physical competence has been shown to be a weaker predictor of self-esteem than body image, perceived physical competence, defined as self-evaluation of physical ability, has been associated with global self-esteem (Fox, Corbin, & Couldry, 1985; Harter, 1996; Sonstroem, 1997) . As the perception of athletic competence increases, adolescents may experience more positive affect (Weiss & Ebbeck, 1996) and greater internal locus of control in sport (Weiss & Horn, 1990) , and thus their global self-esteem may be enhanced.
A limitation of much of the research on male body image and physical competence is its reliance on self-report measures. Although perceptions of physical appearance and abilities were important aspects of body image and self-esteem in prior research, actual body dimensions presumably influence feelings of self-worth. Research examining adolescents' body image has revealed that physical capabilities are an important dimension of body image satisfaction for boys (McCabe, Roberts, & Morris, 1991) . As explained by Franzoi (1995) , boys are trained for a world of action. They tend to see their bodies as a means to effectively act on the external environment and are concerned with task mastery and instrumental effectiveness (Koff et al., 1990) . These ideas coincide with the positive relationship found between young men's level of muscular strength and their body image, selfesteem, social confidence, and self-satisfaction (Tucker, 1983 ).
As our culture tends to value leanness, this may influence the body image and self-esteem of adolescents. However, the effect of leanness on body image may be curbed by the desire to be bigger, especially among high school football players (see Drewnowski, Kurth, & Krahn, 1995) . In other words, the relationship between body leanness and body esteem or self-esteem may be attenuated because leanness is desirable for appearance, yet it may indicate smaller body size.
The present study examined the relationships among body attributes and psychological esteem variables in high school football players. Participants' actual bench press performance and body fat percent were used as measures of muscular strength and leanness, respectively. The importance of Mendelson and colleagues' appearance dimension, and Franzoi and Shields' physical attractiveness dimension, predicts that actual leanness will be a significant predictor of body esteem. Franzoi and Shields' focus on upper body strength and the general importance of action in their framework suggest that strength measured by bench press performance should predict body image. It is also hypothesized that psychological esteem constructs will be related to each other, such that athletic competence influences body image and self-esteem, and body image in turn influences selfesteem. The main interest is whether physical body attributes are significant predictors of psychological esteem constructs. If so, are certain physical attributes more influential than others in the body image of adolescent male football players? In other words, is a leaner body (less body fat) or stronger upper body (better bench press performance) related to more positive body image in this population?
Methods

Participants
Participants were male football players from 31 high schools in Oregon and Washington who participated in the baseline data collection for the ATLAS (Adolescents Training and Learning to Avoid Steroids) prevention study (Goldberg et al., 1996a; 1996b) . They completed a self-report questionnaire and provided several anthropometric measures. There were a total of 1,596 participants in 1994 and 1,248 participants in 1996, who had completed either self-report questionnaire data or anthropometric data. Among these, 1,004 participants in 1994 and 600 participants in 1996 had data for both questionnaire and anthropometric variables. Participants without anthropometric data were those who were unable to perform the exercise because of injury or who were absent during the single measurement period for the anthropometric variables. Participants who had only anthropometric measures without the questionnaire data (N = 90 in 1994 sample; N = 467 in 1996 sample) were excluded in the analyses because the main dependent variables of the present study were measured on the self-report questionnaire. Thus there were 1,506 participants in 1994 and 817 participants in 1996.
Participants were measured in the fall of 1994 and the fall of 1996. Participation was voluntary. Active consent was required from all participants and their parents. Demographic information is given in Table 1 . As shown in Table 1 , the samples averaged 15 to 16 years of age and had a mean grade point average (GPA) of 3.04 in 1994 and 3.08 in 1996. The parents of most participants had a high school or college education; the parents of one-third of the participants were divorced. Most participants were Caucasian, the remainder being of mixed, African American, or Hispanic ethnic background. The samples had a slightly greater representation of ethnic minorities than did the surrounding communities.
Design and Measures
The ATLAS prevention program is a large, prospective, controlled study designed to reduce, in adolescent athletes, the use of anabolic steroids (AS), alcohol, and other drugs, and to stress healthy behavior alternatives to performanceenhancing drugs (Goldberg et al., 1996a; 1996b) . The prevention program consisted of classroom sessions and weight training sessions during the football season. Details about the ATLAS program have been reported elsewhere (Goldberg et al., 1996a; Goldberg, MacKinnon, Elliot, et al., 2000) . The data used for the present study were collected at baseline measurement before the student athletes took part in the prevention program.
Most of the data collected for the ATLAS project came from self-report questionnaires. The questionnaire had 168 items measuring 29 constructs. The constructs measuring athletic competence, body image, and self-esteem were included in the present study. The self-esteem measure was from Rosenberg's (1965) selfesteem scale with a few minor wording changes. The body-image measure is based on the body-image subscale of Mendelson et al. (2001) and the self-image scale of Offer, Ostrov, and Howard (1981) . The perceived-athletic-competence scale was constructed by ATLAS researchers based on the athletic-competence scale by Harter (1985) , the body-self-image scale by Offer and colleagues, and the Multidimensional Body/Self-Relations Questionnaire (MBSRQ) by Cash (1994) , with word-ing changes suitable for athletes. The items measuring these constructs are shown in Table 2 along with Cronbach's α coefficients for each construct. For the 1994 sample, the test/retest correlations between measures separated by 10 weeks were .45 for athletic competence, .51 for body image, and .48 for self-esteem.
In addition to the questionnaire data, researchers collected the anthropometric measures on the participant's physical characteristics and strength. These anthropometric data were obtained primarily to examine cross-sectional relationships among constructs measured on the questionnaire and the anthropometric measures, as well as to provide information on the effectiveness of the weight training sessions. Skinfold thickness of calf and triceps were obtained using a Lange skinfold caliper (QuickMedical, Snoqualmie, WA). Formulas described in Lohman (1986) were used to estimate body fat from the skinfold measures of the triceps and calf on the same side of the body [Body fat = % of body fat calculated by (Tricep skinfold + Calf skinfold) ϫ .735 + 1]. Each participant's maximum bench press performance was determined by extrapolating from the maximum number of repetitions of a submaximal weight (Bench press = Bench-pressed weight in kg ϫ Number of reps) (Fleck & Kraemer, 1987) .
Data Analysis
The data were analyzed using the AMOS 4.0 (Arbuckle & Wothke, 1999) covariance structure programming language. An advantage of covariance structure modeling is that it incorporates measurement models for the constructs, providing more precise estimates of the relationships among theoretical constructs. Another advantage is that it simultaneously tests relationships among variables, including when constructs serve as both independent and dependent variables, as was the case in the present study.
For the hypothesized body image model, body fat percent and bench press performance were modeled to influence athletic competence, body image, and self-esteem. Athletic competence was modeled to affect both body image and selfesteem, and body image was modeled to affect self-esteem. To control for age effects, age was included as an exogenous variable related to the anthropometric measures and psychological esteem latent constructs. The residual variances of body fat percent and bench press performance were correlated. The estimates of parameters in the model were adjusted for missing data. An important benefit of the AMOS computer program is its ability to model missing data using full-information maximum likelihood (Arbuckle, 1996; Graham, Hofer, & Piccinin, 1994) and the program provides various indices for the model fit when missing data are included. 1 The fit of the models was assessed with various fit indices, including χ 2 statistics, root mean square error of approximation (RMSEA; Browne & Cudeck, 1993) , comparative fit index (CFI; Bentler, 1990) , and Bentler-Bonett nonnormed fit index (NNFI; Bentler & Bonett, 1980) . Significance of indirect effects was calculated using methods described in MacKinnon and Dwyer (1993) . Hypotheses were tested for the 1994 sample and then the 1996 sample. 
Results
The correlations among the variables are reported in Table 3 along with means, standard deviations, skewness, and kurtosis. The distributions of two variables were skewed. One item measuring athletic competence (Q142) had skewness less than -2.0 and kurtosis greater than 3.0 in both samples. The bench press measure was also skewed in the 1996 sample. The excess skewness and kurtosis of bench press performance was due to the two cases with the highest values in the 1996 sample. The 1996 sample was .81 years younger than the 1994 sample, which indicates that this sample was composed mainly of freshmen and other students new to the football team. With the exception of these two, the distributions of the variables were reasonably close to normal.
Based on Cronbach's reliability coefficients in Table 2 and the measurement models with the standardized factor loadings in Figure 1 , the items were considered good measures of each construct. Figure 2 shows the standardized parameter estimates of structural relationships among body attributes and psychological esteem constructs. The model fit the data well for both 1994 and 1996 samples: χ 2 (65) = 402.607 and 222.139, p = .000; RMSEA = .059 and .054; CFI = .995 and .996; NNFI = .992 and .993 for the 1994 and 1996 samples, respectively.
As can be seen in Figure 2 , percent body fat was a significant predictor of perceived athletic competence (β = -.100 and -.134 for 1994 and 1996 samples, respectively) and body image (β = -.238 and -.229 for 1994 and 1996 samples, respectively), such that lower body fat percent was associated with higher athletic competence and more positive body image. Percent body fat was also indirectly related to body image via athletic competence. Lower percent body fat was associated with higher athletic competence, which in turn was associated with more positive body image. The indirect effect of body fat percent on body image was -.002 (SE = .001, p < .05) for the 1994 sample, and -.003 (SE = .001, p < .01) for the 1996 sample. The influence of percent body fat on general self-esteem was not significant (β = .038 and .025 for the 1994 and 1996 samples, respectively) when controlling for its effects through athletic competence and body image. Among these young male athletes, body fat percent was only indirectly related to selfesteem through perception of athletic competence and body image. The indirect effect via body image was statistically significant: -.004 (SE = .001, p < .001) for both the 1994 and 1996 samples. The indirect effect via athletic competence was -.006 (SE = .002, p < .01) and -.008 (SE = .003, p < .01) for the 1994 and 1996 samples, respectively.
The effects of bench press performance on psychological esteem constructs were equivocal. Bench press performance, assessed by repeated lifts of a weight, was significantly related to athletic competence for the 1994 sample (β = .096) but not for the 1996 sample (β = .039). On the other hand, the relationship between bench press performance and body image was not significant for the 1994 sample (β = .050) but it was significant for the 1996 sample (β = .121). The indirect effect of bench press on body image via athletic competence was -.0001 (SE = .00004, p < .05) and .00004 (SE = .00006, p > .5) for the 1994 and 1996 samples, respectively. When the two cases with high values on bench press performance were deleted from the 1996 sample, the significant relationship between bench press and body image was not statistically significant (β = .075, p > .10) for the 1996 sample. The effect of bench press performance on self-esteem was not significant for either sample (β = -.032 and -.038).
Among the psychological constructs, athletic competence was significantly related to body image (β = .273 and .266 for the 1994 and 1996 samples, respectively) and general self-esteem (β = .581 and .538 for the 1994 and 1996 samples, respectively). Also, body image was positively related to self-esteem (β = .145 and .156 for the 1994 and 1996 samples, respectively).
To examine the variance of each psychological construct explained by percent body fat, we constrained the relationships between percent body fat and the three psychological constructs to be 0 and calculated the change in the squared multiple correlation of each psychological construct. The variance explained by percent body fat was substantial for body image (∆R 2 = .055 and .050 for the 1994 and 1996 samples, respectively), but not for athletic competence (∆R 2 = .010 and .018 for the 1994 and 1996 samples, respectively) or general self-esteem (∆R 2 = .002 for both samples). The 5% increase in R 2 falls between a small and medium effect size in the social sciences as described in Cohen (1988) . The variances of psychological constructs explained by bench press was very small: ∆R 2 for athletic competence was .009 and .002; ∆R 2 for body image was .002 and .013, for 1994 and 1996 samples, respectively; ∆R 2 for self-esteem was .001 for both samples.
Discussion
The influence of two body attributes on athletic competence, body image, and general self-esteem was examined for high school football players. Body fat percent, a measure of body leanness, was a significant predictor of perceived athletic competence and body image. Lower body fat was associated with higher athletic competence and more positive body image. Percent body fat was only indirectly related to self-esteem, such that lower body fat was associated with higher athletic competence and more positive body image, which in turn were associated with higher self-esteem. These findings suggest the importance of body leanness for the body image and general self-esteem of male adolescents.
These results are consistent with the positive association between the appearance measure of body esteem and self-esteem described in Mendelson et al. (2001) , and also with the positive association between the physical attractiveness scale of Franzoi and Shields (1984) and self-esteem. Although research has shown that male adolescents want to be bigger and heavier, our findings imply that fatness may not be the desired component, even among high school football players. Male adolescents, especially those who play football, seem to want a bigger body but also a lean body with muscle. The desire for muscle may prompt male adolescents to use anabolic steroids to enhance muscle size, strength, and overall physi-cal capacity, and such use has been recognized as a significant national problem in high school athletes (Buckley, Yesalis, Friedl, et al., 1988; Cleary, Folker, Thompson, et al., 1992; Goldberg et al., 2000) . Also, the association between bench press and body image was found to be stronger in younger football players because there was more evidence for this association in the younger, 1996 sample.
The effects of bench press performance on athletic competence and body image were inconsistent, in that the significant relationship found in one sample was not replicated in the other. These results are not consistent with the results of Franzoi et al. (1984; 1986) , who found that upper body strength was a component of male body image associated with self-esteem. However, an examination of the items on the Franzoi and Shields' Body Esteem Scale reveals that the upper-bodystrength subscale includes items measuring the shape or physique of the upper body as well as muscular strength. Bench press performance might thus be a limited measure of upper body strength.
Because the distribution of bench press performance was somewhat skewed, with substantial kurtosis in the 1996 sample, analyses were conducted with and without the two extreme cases in this sample. 2 Without the extreme cases, bench press performance was not a significant predictor of body image. That the effect is not significant when the two extreme cases are removed provides further evidence that bench press performance is a weaker predictor of the psychological esteem constructs of male adolescent athletes than is percent body fat. The latter remained a significant predictor of psychological esteem constructs with or without the two extreme cases.
The present study identified leanness as an important variable for adolescent body esteem among high school football players. Assuming that these results for a sample of football players can be generalized, programs to reduce body fat-or at least optimize body composition through diet and exercise-may improve adolescent mental health. If undesirable body attributes can influence the self-esteem of adolescents and lead them to use anabolic substances, then teaching exercise skills and appropriate nutrition may reduce their use of drugs to enhance their physique and athletic performance. Some evidence for this has already been seen in a program providing nutrition and exercise alternatives to alcohol and other drug use targeted to high school football players. The program has resulted in (a) reduced intentions to use anabolic steroids, (b) improved nutritional habits, and (c) enhanced strength training efficacy (Goldberg et al., 1996a; 1996b; .
There are several limitations of the present study. First, the direction of the relationships among the psychological constructs might differ from what is proposed in our model. Our body image model, based on prior theories and research on self-esteem, postulates that athletic competence influences body image and selfesteem (Fox, 1997; Harter, 1990 Harter, , 1993 Harter, , 1996 Weiss & Ebbeck, 1996) . However, several other models can be generated which fit the current data equally well (MacCallum, Wegener, Uchino, & Fabrigar, 1993) , limiting causal inferences about the relationships. This issue should be investigated in longitudinal studies. Second, it is possible that the present results with high school football players may not apply to the general population of adolescents, given prior findings that athletes have more positive body image and global self-esteem than nonathletes (Petrie, 1996; Snyder & Spreitzer, 1992; Wilkins, Boland, & Albinson, 1991) . Third, due to limited time to collect data, we did not have extensive body esteem measures like those described by Franzoi and Shields or by Mendelson and colleagues. Ideally, a future study would include these scales along with a battery of physical attribute and physical function measures.
The important implication of this study is that, for high school football players, body leanness is a more consistent predictor of body image than is upper body strength. This effect is present even in samples of football players, wherein presumably strength and size can be critical for success in the sport, and where the level of leanness and strength may be higher than in the general youth population.
